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INTRODUCTION
Systemic sclerosis (SSc) is a rare and potentially severe connective tissue disease, characterized by skin fibrosis, involvement of internal organs, an unpredictable course, high mortality and resistance to therapy. The complexity and severity of SSc is a growing burden on health-care systems.
Scleroderma refers to a heterogeneous group of autoimmune fibrosing disorders. Currently accepted disease subtypes include scleroderma with morphea (localized scleroderma), limited cutaneous systemic sclerosis (lSSc), diffuse cutaneous systemic sclerosis (dcSSc), and systemic sclerosis sine scleroderma (ssSSc). The classification of SSc into ISSc, dcSSc, and ssSSc subsets is the one that most closely reflects the natural history of the disease, as each of these subtypes reflect clear clinical differences [1] .
Although morphea and systemic sclerosis result in activation of similar inflammatory and fibrotic pathways, important differences in signaling pathways and gene signatures indicate they are likely biologically distinct processes. Morphea can cause significant morbidity but it is not associated with higher mortality in comparison to the general population. Systemic sclerosis has the highest disease-specific mortality of all autoimmune connective tissue diseases.
The etiology of SSc is unknown. The remarkable complexity of its pathogenesis suggests that no single gene or environmental trigger, by itself, is likely to be responsible for the developments of SSc. Genetic factors clearly influence disease susceptibility as well as patterns of disease expression. The occurrence of SSc-like disease in response to certain environmental agents and the possible relationship of SSc to environmental exposures, suggest that certain triggers lead to variable disease expression in genetically-susceptible hosts. SSc has been associated with occupational exposures to crystalline silica, white spirit, aromatic solvents, chlorinated solvents, trichlorethylene, ketones and welding fumes [2] . Associations of these agents with SSc appear to be more marked in those with high cumulative exposure, and the association between SSc and occupational exposures may be variable according to gender [2] .
Occupational exposure to crystalline silica/solvents is correlated with more severe forms of SSc, characterized by diffuse cutaneous involvement, interstitial lung disease, general microangiopathy (digital ulcers and myocardial dysfunction), and association with cancer) [3] .
Prevalence and incidence. The estimated prevalence of SSc in a large cohort in the United States for the period 1989-1991 was 240 per million adults (95 % CI 213-274) with an annual incidence of 19.3 new cases per million adults per year (95% CI 12.4-30.2), gender-and race-specific prevalence estimates were significantly higher for women than for men, and for blacks than for whites [4] . Other population studies suggest that SSc occurs more frequently in the United States than other regions, such as continental Europe, the United Kingdom, and in some areas in Asia [5] . SSc prevalence in Quebec, Canada was higher among older individuals, particularly in urban women (161.2 cases per 100,000; 95% CI 148.6-175.0), and lowest in young men in rural areas, (2.8 cases per 100,000; 95% CI 1.4-4.8) [6] . The prevalence of SSc in Alberta, Canada, was 58 cases per 100,000 females (95% CI 51-65) and 10 cases per 100,000 males (95% CI 7-14), with a trend toward higher SSc prevalence in rural residents [7] . In the multi-ethnic country of France, the prevalence of SSc (per 100,000 adults) was 15.8 (95% CI: 12.9-18.7) and respective prevalences for European and non-European residents of France were 14 per 100,000 (95% CI: 11.2-17) and 21 per 100,000 (95% CI: 12.8-29.3), which suggests that there may be an influence of ethnic origin on the pathogenesis of SSc [8] . A study conducted in southeast Norway on a sample of 2,707,012 individuals (56% of the total Norwegian population) used the ACR and/or the Medsger and LeRoy SSc criteria to determine a point prevalence of 9.9/100,000 (95% CI 8.8, 11.2) in 1999-2009. The estimated prevalences of lSSc, lcSSc and dcSSc subcategories were 1.3/100,000 (95% CI 0.9-1.8), 6.9/100,000 (95% CI 5.8-7.8) and 1.8/100,000 (95% CI 1.4-2.5), respectively [9] .
The adult prevalence in 1998-2010 and annual incidence in 2006-2010 of SSc in the Skåne region in Sweden were 30.5 and 1.9 per 100,000 inhabitants, and a majority (82%) of the prevalent cases had the lcSSc subtype [10] .
In a systematic literature review analyzing articles published from 1969-2006, the yearly international prevalence of SSc increased from 0.7/100,000-48.9/100,000, and the yearly incidence increased from 0.06/100,000-12.2/100,000 [11] . In this review, an unusually high prevalence of SSc was reported in some regions. Ontario, Canada, Rome, Italy, and areas near airports in London, England, reported rates of SSc that were 3, 5, and 1,000 times greater than expected, respectively. Thus, there appears to be spatio-temporal clustering of SSc.
Incidence may be more difficult to estimate than prevalence due to differences in physician awareness of the disease and inconsistency in the reliability of ascertainment methods. The overall incidence of SSc among United States adults is approximately 20 per million per year [5] . In northwestern Spain, the age-and gender-adjusted average annual incidence over the 19-year study period was 2.3 (95% CI, 1.6-2.5) per 100,000 population aged 15 years and older. The incidence was higher in women (3.5 per 100,000 [95% CI, 2.3-3.9]) than men (1.0 per 100,000 [95% CI, 0.5-1.4]); p < 0.001) [12] .
Risk factors.
Evidence from multiple sources indicates that SSc does not occur randomly in the population; there are particular groups who are at greater risk. While SSc may occur at any age, it mainly affects adults. SSc is more common in females and among individuals of African origin. Reports of sporadic clusters of higher prevalence suggest that there may be environmental risk factors. Exposure to silica was first suggested as a risk factor for SSc in 1917, and is officially recognized in France for purposes of workers' compensation. Exposure to silica dust appears to be an environmental trigger, but this only accounts for a small proportion of male cases [13] . Occupational exposures associated with SSc development include crystalline silica, white spirit, aromatic solvents, chlorinated solvents, trichloroethylene, ketones and welding fumes [2] . Solvent exposure has been associated with SSc in several rigorous case-control studies. Data on the relationship between SSc and other suspected toxic agents (epoxy resins, vibrations, welding fumes) is currently insufficient to draw causal inferences [14] . The severity of SSc (determined by the extent of diffuse cutaneous lesions, pulmonary involvement, and immunological profile) is probably associated with occupational exposure [14] .
Survival in SSc.
Compared to the general population, lifespan among patients with SSc is significantly reduced [12] . Lung involvement and sclerodermal renal crisis were found to be independently associated with reduced survival [15] . Cardiac involvement, diffuse cutaneous SSc, and hypertension are associated with worse survival [16] . Other studies have confirmed the presence of diffuse cutaneous forms and renal involvement as independent risk factors for SSc-related mortality [17] . Post-diagnosis survival has improved over the past few decades, with current mean survival approximately 12 years after diagnosis [5] . Age at disease onset has been associated with differences in clinical presentation and disease course [18] . Older patients with SSc are at greater risk for pulmonary hypertension, renal impairment, cardiac disease, and muscle weakness [19] .
Gastrointestinal tract (GIT) involvement commonly affects patients with SSc, causing complications like malabsorption, weight loss and severe malnutrition [20] . In a recent study, it was reported that the Total GIT Score provides greater discrimination between mild, moderate, and severe self-rated GIT involvement than individual scales [21] .
Juvenile or childhood onset systemic sclerosis is rare. Patients with juvenile onset SSc more frequently have an overlap syndrome with PM-DM, higher frequency of skeletal muscle involvement, serum anti-PM-Scl and anti-U1RNP antibody, fatal cardiac disease, and improved survival compared with adult onset SSc cases [22] . In patients with juvenile onset disease, the prevalence of lung fibrosis and scleroderma renal crisis was low; however, the rate of cardiac involvement was higher than that in adult patients [23] .
OBJECTIVES
The purpose of this study was to present SSc epidemiology among hospitalized patients in Poland.
MATERIALS AND METHOD
The analysis was based on population-based administrative data, collected between January 2008 -December 2012. Analyzed data covered 9,049 hospitalization records, 3,653 of which reflected first time hospitalizations for SSc. Data were collected by the National Institute of Public Health as part of the Polish hospital morbidity study. Data on all inpatients discharged alive or dead from all hospitals, excluding psychiatric and military hospitals, are obligatorily
sent to the Institute, usually on a monthly basis. The database contains information about each hospitalization, including ICD-10 codes of the admitting diagnosis and comorbidities, dates of admission and discharge, birth date, gender, and place of residence. The database does not contain patients' names. Demographic data for the general Polish population was obtained from The Central Statistical Office in Poland [24] . Two analytic samples were considered in the current study: 1) all hospitalizations for SSc during the study period, and 2) all hospitalization records of patients with a first-time hospitalization for SSc. SSc as potentially severe connective tissue disease, characterized by skin fibrosis and involvement of internal organs, often requires hospitalization and therefore, analysis of hospitalization cases may provide a good estimate of the SSc incidence and prevalence in Poland.
Statistical analysis. Statistical analyses were performed using Statistica Software (StatSoft, Inc., 2011). Descriptive statistics assessed included means, medians and ranges for continuous variables, and absolute numbers and proportions for categorical data.
RESULTS
Between 2008-2012, there were 9,049 hospitalizations of patients admitted with SSc. Among these, 3,653 SSc patients were hospitalized for the first time. The mean age of the sample was 53 years (median 55; SD 16.2; range: 0-91). The study sample was comprised of 584 (16%) male and 3,065 (84%) female patients. The gender of four patients was recorded as 'undetermined'. Based on hospitalization records and census data, the yearly incidence of SSc was estimated to be 1.9 /100,000, with peak incidence occurring at the age of 55 years and the point prevalence to be 9.4 /100,000 at the end of 2012.
Over the course of the study period, the overall number of hospitalizations increased, while the number of first-time hospitalizations (used as a proxy of incident SSc), decreased. Details about first time and all hospitalizations of SSc patients in every analyzed year are presented in Tables 1 and 2 .
Among SSc patients with first time hospitalizations, 65% resided in more urban areas, 33% resided in more rural areas, and no information about residence was available for 2% of patients. For all SSc hospitalizations combined, the urban vs. rural breakdown was similar.
The sample of all hospitalizations consisted of 1,568 (17.3%) male patients and 7,477 (82.6%) female patients, with 4 patients of undetermined gender. The mean age for all hospitalizations was 53.2 years (SD 14.6; median: 55; range: 1-91). Among overall SSc hospitalizations, more than half (53.4%; n=4834) were related to a progressive form of SSc, followed by ISSc (4.3%; n=389). Other hospitalizations were related to other forms of SSc.
During the study period, 62 SSc patient died while hospitalized. The most common causes of death were cardiac failure (n=28), respiratory failure (n=16), and SSc (n=6). Hospitalizations for SSc were mainly in the departments of rheumatology (64%), dermatology (19.5%), internal medicine (6.2%), allergology (1.8%), and paediatrics (1.1%). There was no seasonality in overall and first-time SSc hospitalizations.
There were several regional clusters of higher first time hospitalizations. Distribution of first time hospitalizations in various regions of Poland per 100,000 people is shown in Figure 1 . Higher rates of first-time hospitalizations were seen in the southeastern and eastern regions of Poland, which are predominantly agricultural.
SSc incidence in this study was more common in females, with the average F:M ratio presented in Tables 1 and 2 . SSc was more common in females, with F:M ratio from 6.2:1 -.6:1, depending on the year. The F:M ratio decreased over time, and was more marked among patients with progressive SSc. The age distribution in patients with first time hospitalizations is presented in Figure 2 . The median age at first time hospitalization with SSC diagnosis was 53 years (median:55, range: 0-91 years). 
DISCUSSION
Because of its rarity and heterogeneous clinical presentation, reliable epidemiological studies on SSc have been particularly difficult to carry out. The epidemiological data on SSc epidemiology in many European countries have been presented in many articles, but no similar data based on a Polish patient population have been published. Systemic scleroderma, and especially its progressive character, almost always requires diagnosis and treatment in a hospital. The presented study used reported first-time hospitalization as a proxy for incident scleroderma in Poland. The overall annual incidence rate of SSc in the population of the Poland was estimated at 1.9 per 100,000 per year, an incidence comparable with data from the USA [5] and European countries [10, 12] .
In the current study, a gradual increase in all hospitalizations of SSc patients was noted, especially for patients diagnosed with progressive SSc. The observed gradual increase may be related to the presence of an unknown factor, such as infectious, allergic, or demographic changes. In northwestern Spain, the overall incidence rates of SSc also increased over the length of an epidemiologic study [12] . Additionally, the observation in the current of a gradual decrease in the female: male ratio over time, and higher rates of first-time hospitalizations that were seen in the southeastern and eastern regions of Poland, may support the concept of an environmental, infectious, or other trigger in a geneticallysusceptible population.
In the presented study, there was a decrease over time in the number of patients hospitalized for the first time. This may indicate that the burden of diagnosis, treatment and care of patients with SSC has shifted to outpatient care. On the other hand, the decrease could be related to the presence of other or unknown infectious, allergic or environmental factors, or the organization of care in Poland. For all hospital admissions of patients with SSc, including those not directly associated with scleroderma, Poland is among the countries with the highest number of hospitalizations [25] . These problems, however, may require further study.
In this study, the peak incidence of SSc occurred at the age of 55 years, and the female to male ratio ranged from 6.2:1-4.6:1. In Norway, the mean age at onset was 47 years and the female:male ratio was 3.8:1. In a Spanish sample, the incidence of SSc was higher in individuals aged 45 years or older, and the mean age at the time of disease diagnosis was 59.8 +/-13.3 years].
There are a few limitations in this study. An important limitation is that the study relied on hospital discharge records, without information from outpatients. This inaccuracy eventually may result in an underestimate of the true incidence rate. The fact that a case first appeared in the nationwide morbidity registry with a diagnosis of SSc does not necessarily mean that the diagnosis was newly-made. However, the long-term period of analysis seems to greatly improve the ability to assess the SSc incidence.
CONCLUSIONS
The estimated SSc incidence in Poland was 1.9/100 000 per year, and was comparable to data from other European countries. The point prevalence was estimated to be 9.4 /100,000 at the end of 2012. Between 2008-2012, there were 3,653 hospitalizations of patients admitted with SSc for the first time. Analysis of demographic factors and reports of clusters of higher incidence may suggest the existence of environmental risk factors for the development of SSc. These observations may require further research. 
